Maintenance of Clonogenic KIT(+) Human Colon Tumor Cells Requires Secretion of Stem Cell Factor by Differentiated Tumor Cells.
Colon tumors contain a fraction of undifferentiated stem cell-like cancer cells with high tumorigenic potential. Little is known about the signals that maintain these stem-like cells. We investigated whether differentiated tumor cells provide support. We established undifferentiated colonosphere cultures from human colon tumors and used them to generate stably differentiated cell lines. Antibody arrays were used to identify secreted factors. Expression of genes involved in stemness, differentiation, and the epithelial to mesenchymal transition was measured using reverse transcription quantitative polymerase chain reaction. Expression of KIT in human tumors was analyzed with gene expression arrays and by immunohistochemistry. Colonospheres were injected into the livers of CBy.Cg-Foxn1nu/J mice. After liver tumors had formed, hypoxia was induced by vascular clamping. Differentiated cells from various tumors, or medium conditioned by them, increased the clonogenic capacity of colonospheres. Stem cell factor (SCF) was secreted by differentiated tumor cells and supported the clonogenic capacity of KIT(+) colonosphere cells. Differentiated tumor cells induced the epithelial to mesenchymal transition in colonosperes; this was prevented by inhibition of KIT or SCF. SCF prevented loss of clonogenic potential under differentiation-inducing conditions. Suppression of SCF or KIT signaling greatly reduced the expression of genes that regulate stemness and the epithelial to mesenchymal transition and inhibited clonogenicity and tumor initiation. Bioinformatic and immunohistochemical analyses revealed a correlation between expression of KIT- and hypoxia-related genes in colon tumors, which was highest in relapse-prone mesenchymal-type tumors. Hypoxia induced expression of KIT in cultured cells and in human colon tumor xenografts and this contributed to the clonogenic capacity of the tumor cells. Paracrine signaling from SCF to KIT, between differentiated tumor cells and undifferentiated stem-like tumor cells, helps maintain the stem-like features of tumor cells, predominantly under conditions of hypoxia.